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thickened so as to constitute a U-endodermis. Inside this is 
a simple pericycle, where some cells show a tangential divis¬ 
ion; the groups of leptome and hadrome border on this peri¬ 


cycle, as in other roots. But a root measuring about 72 
in diameter shows that these tangential divisions of the peri¬ 
cycle do not produce any secondary parenchyma. There is, 
however, a secondary parenchyma present, but this is located 
in the bark, representing a secondary bark, of which the pri¬ 
mary layers rest immediately upon the endoderinis. The 
secondary meristem, from which these tissues have origina¬ 
ted, has been formed in the innermost layers of the primary 
bark. When this secondary parenchyma developed in the 
bark, the pericycle commenced to show tangential divisions 
in various places, especially where it consisted of from seven 
to eight rows of radially arranged cells. 

This increase of the pericycle causes a pressure from the 
interior to the exterior; thus the endodermis becomes rup¬ 
tured in certain places, and a communication opens between 


the central cylinder and the cortical 


zone. 


The cells of the 


pericycle come to be, in this way, in contact with the second¬ 
ary bark. These pericycle cells show, thereupon, a begin¬ 
ning sclerosis of their membranes. 

The result of this investigation is that although the sec¬ 
ondary formations in the root of Dr 


have origins 


ted 


from the bark, the pericycle may, nevertheless, show a certain 
activity-, so as to produce a pressure from the interior to the 
exterior, by- which action the endodermis becomes ruptured- 

A communication is thus established between the two con¬ 
ducting systems, the primary and the secondary. 

. i PfcjFjfit 11*4 / -j Sr _ r ■' ; ; „*' ' 1 ‘heo. 


Vegetable ferments. 


I here is hardly any’ branch of physiology which claims out 
attention more than that including the ferments. In the 3 ^ 
mals, as well as in the plants, their action is so important tn* 
it is impossible to form any opinion of the act of nutrition ufl 
ess we keep a steady’ look at the ferments. - 
been done yet, but it is a very desirable work that has bee 

«one- mr Professor 


Much has n* 


J. R. Green/ namely’, “to give 


soru { 


account i0f the various vegetable enzy’mes now known to e 
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ist; to review their general properties, mode of action, and 
composition.” He has also cited the literature of the subject 
extensively, for which the original paper must be consulted. 

I. Carbohydrate enzymes. 

1. Diastase. Baranetzky found it in many plants, and it 
has been made the object for a special study by Kjeldahl, 
rown and Morris, and others, especially in barley-seeds 

." iere a PP ea rs at an early stage of development and where 
it is found in the part of the endosperm adjoining the embryo, 
preparing the food for the latter out of the starch present in 
the grain. In leaves, its existence was known, and its func¬ 
tion t hought to be that of converting starch into sugar. Wort- 
man, lowever, did not ascertain its existence, whence he con- 
uded that the protoplasm had, itself, this function. 


Jentys 


Vines 


and funct,^ This so-called translocation-diastase will dis- 

L ' S arc -grains without corrosion, has an optimum-tem- 
tV ure ot 45 - 5 °“C., and liquefies starch-paste slowly. An- 
an.i\r v lz ■ ’ the diastase of secretion, was found by Brown 

k e rin ? rris * and Haberlandt; it is formed shortly after the 

him r & ,° ^ 1C g errnina tion in the epithelium of the scutel- 
uastV r- S °\ u n§ starc h-grains by corrosion. It liquefies starch- 
The fjn^l^ 1 ^, anc ^ ^ las ii- s optimum temperature at 50 


Thf fin i - upumum temperature at 50^-55^. 

the ini !• UCt ^ le transformation is apparently maltose, 
intermediate members being unknown. ! zP Ml 

Heleninm^tV ^ )a hlia» Helianthus tuberosus, and Inula 

corresnnn^- e reserv c-material of the tubers is inuline, and a 
T- d '" S ferment ' inul ^e, has been found. H |8 


3 * h Wi ) c j 1 i*u * t . 

trose anri 1 1 tnis ferment inverts cane-sugar into dex- 

in leaves a ^ ^ ^ aS ^ een ^ our, H in an extract of malt, 

of Robinia P llt s h> r Kossmann, in pollen-grains, in petals 

b >’ Kjeldahl anrl rv^'n- m the embr y° of germinating barley 
fhvees in p ^bullivan, and in several of the Saccharo- 

4 - C,‘L V and in Aspergillus niger. 

w here this i ro cn zymes. These transform cellulose, 

dactyWerT 1 “ltd tu' er y^ ma * eria1 ' as in the s . eeds of 

zyme is r )r , s ' . " Ward has found that a similar en- 

the tissues n f | n .,. le hyphae of Botrytis which was growing 
***• it has L a °f 1 Um can didum. Also in germinating bar- 

I. C, w f ° Und b >' Brown and Morris. 


II. 

I. 


- yjy 

^LUCOSIDE enzymes. 


lus syuai 

■ Ur “us and Prun 


synaptase. In certain 


A 


X m O 

us emulsin decomposes the amygdalin, 
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forming prussic acid and sugar: C 2O H 2 -NO II + 2 H 2 O=C 6 H 5 C 0 H 
-f HCN + 2 (C 6 H i2 0 6 ). Its place in the bitter almonds was 
studied by Johannsen and Guignard; the latter found it in 
special cells in the parenchyma of all parts of the plant; the 
greatest amount was, however, found in the seeds. 

2. Rhamnase. In seeds of Rhamnus infectorius, it decom¬ 
poses the glucoside xanthorhamnin into rhamnin and sugar. 

3. Erythrozym . 

III. Proteo-hydrolytic enzymes. Ferments of this 


group decompose proteids. 


I. Pepsin 


Its presence in the 


fluid excreted by Drosera, Nepenthes, Dionaea, Pinguicuia, 


Sarracenia, etc. is well known, as well as the theories based 


upon these facts, and also the lately announced Russian ex¬ 


periments. 7 A 


was also found by Kru- 


iEthali 


2 . Trypt 


In Carica Papaya one of these, the 


papain, has been observed; in the fruit of the pine-apple, 


Chittenden found another enzyme of this group. In the seeds 


of the vetch Gorup-Besanez found an enzyme, and also in 


the seeds of flax, hemp, and barley, while Green worked with 


the lupines. How these ferments work 


plants 


yet been satisfactorily investigated. 


noticed which was able 


to coagulate milk. 


Afterward 


enzyme was found in Pinguicuia vulgaris by Linne and p ar 


win, in Withania coagulans 


(seeds) by Lea, in jya|ttCTHr| 
monium, Pisum sativum, Lupinus hirsutus, and Ricinus co 

We may add that rennet has als# I 


munis, by Green. 


isolated from bacteria by Conn. 8 


IV. Glyceride enzymes. Such are able to decompose 


oils or fats. Muntz 


to the 


splitting up of the oils in 


the first who paid attention 

* In Rid#® 


germinating 


seeds. 


"r.& “r vww *“ s'-* - . fatty 

communis an enzyme was found; it decomposes fats into . 


acids and glycerin. In many other seeds of this group 51 


ilar enzymes have been noticed. 


Five 


In many fungi and bacteria, enzymes are present, 
distinct enzymes were found by Vignal in the Bacillus n* ^ 


tericus vulgatus: diastase, invertase, rennet, and a pro 


7 Bot. Gaz. 18 : 105. 1893. 
8 Science (New York), 1892, 251 
tion, 1892. 106. 


Fifth Report of the Storrs Agr. E*P 


Su 


3. Rennet. In Galium verum, a substance was long since 
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drolytic as well as a pectic enzyme. The enzymes of the 
pathogene bacteria are subjects of a great deal of study, and 
much has been written on them. 

Zymogens (“mother of ferment”) are known from the ani¬ 
mals. They have been found in plants, such as Nepenthes, 
in resting wheat grains, in the irritable cells of Dionaea mus- 
cipula, and in others. 

A discussion of the constitution of the enzymes, the many 
theories with reference to their mode of action, etc., forms 
the conclusion of Professor Green’s solid work.—J. Chris¬ 
tian Bay. 

Equiseta in the carboniferous . 9 

It is now about nine years since MM. Renault and Zeille 10 
published from the Commentry basin, upper coal measures, a 
description and figure of an Equisetum stem about 12 fm long and 
4 or 5' m wide, showing thirteen nodes which are provided with 
unquestionable toothed sheaths in the arrangement character- 

* f _ ^ o 

•stic of Equisetum. This Equisetum Monyi constitutes per¬ 
haps the first really good evidence of the presence of the 
genus in the carboniferous, though a number of unsatisfactory 
species of Equisetites were published years ago by older 
authors. This evidence is now essentially corroborated by 
the description and illustration, by Mr. Kidston, of several 
•"notifications which, although the under sides of the hexago¬ 
nal sporangiferous shields with the sporangia cannot be seen, 
aie so nearly identical in every character with the cones of 
qutsetum hmosum Sm. as to leave almost no room for doubt 
as to the existence of the actual genus as far back in geologi- 
c j‘ as the carboniferous. The specimens are from the 
sue in the Barnsley thick coal, in the middle coal measures 

0 Yorkshire, England.— David White, 

The mechanics of growing plants. 

bro C ^. ar ^ es Darwin, Krabbe, Clark and others have 
ac~ Uf * V t0 man y important facts bearing upon the work 

kv plants in growth and movement, yet to Dr. 
c «r must belong the credit of the formulation of the gen- 

Kicktn ir>ST p N ', On the occurrence of the genus Equisetum ( E. fleming- 
•>4*141 ni l Q the Yorkshire coal-measures. Ann. and Mag. N. H.*F. 1892. 

bwile 2 5 J a 1885. Etudes sur le terr. houill. Commentry.—Flore 

394 - p . jy. y. 7. St. Etienne, 1890. 








